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For the past two years, the Command and Control Research 
Program (CCRP) has been involved in experimental 
activities to investigate the C2 impact of cognition and 
collaboration processes, the distribution of decision rights, 
patterns of interaction, the structures of information flow, 
and other net centric related concepts.
As a part of that effort, the U.S. DoD has sponsored the 
design and development of a software environment for 
conducting human-in-the-loop experiments focused on 
information- and social-domain phenomena. This 
experimental environment, named ELICIT (Experimental 
Laboratory for Investigating Collaboration, Information-
sharing, and Trust), presents a group of 17 players with an 
information distribution and assembly problem to explore 
how people share information and generate shared 
awareness. In the experimental scenario, subjects receive 
information about a future attack. The information relates to 
the party carrying out the attack, the form the attack will 
take, the time of the attack, and the location of the attack – 
the Who, What, When, and Where of the problem; the 
information is structured so that various sets of facts 
combine to allow an information area to be solved.  The 
mission of the participants is to solve each question area by 
combining and sharing the information to which they have 
access. Each subject is able to transmit his known facts to 
other agents or to commonly available websites, as 
constrained by the network structure.
Introduction
The task completion processes of two alternative social 
network structures have been investigated to date: an 
hierarchical organization (tiered/layered network) and an 
edge organization (completely connected network) – though 
many additional network structures and other factors could 
be studied.  The existing experimental environment can be 
varied in a variety of ways by changing the organizational 
arrangements under study, altering the relationships 
between the subjects, changing the types of subjects 
employed, altering the mechanisms by which information is 
shared, altering the incentives employed, or manipulating a 
variety of other controllable factors. The objective of this 
experimentation is to investigate social and cognitive 
impacts of organizational structure within the context of a 
simple cognitive task. Analysis will be required to identify 
relevant variables and determine the enablers and inhibitors 
of an organization’s performance. 
As part of an emerging collaboration between Canada 
and the United States, there is interest in generating an 
agent-based simulation version of this experiment (agent-
based ELICIT, or ABE). Such a simulation would enable 
expanded exploration of the experimental factors postulated 
to influence the information sharing and shared awareness-
building processes in the experiment, helping to focus the 
limited number of trials possible in the human-in-the-loop 
experimental environment.  In turn, the live experiments 
would serve as valuable data points to evolve and validate 
the simulation.  Ultimately, a hybrid experimental 
environment could be created, in which some players would 
be humans while others would be software agents.
The objectives of this syndicate are 1) to explore the 
suitability of various elements of the agent-based modeling 
environments associated with the IDFW suite of tools for 
creating an agent-based simulation version of the ELICIT 
experiment; 2) to interact with the IDFW community to gain 
insight into how agent-based tools and techniques may have 
been applied to relevant problems elsewhere; and 3) to 
demonstrate feasibility and initial progress on creating an 
agent-based ELICIT simulation by conducting an 
experiment on a strawman version of the model coded in 
NetLogo.
The first two objectives will be accomplished through 
interaction with workshop participants and supporting staff 
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to share ideas and gather knowledge on agent-based tools 
and applications of which the current participants are 
aware.  For the third objective, the team must decide how to 
effectively and accurately represent the human information 
sharing and problem solving behaviors, network structures, 
and influencing factors within a simulation design, and then 
develop and execute an experimental plan relevant to the 
ELICIT experimental goals.  The syndicate will begin with 
an initial version of a simulation, intended to be a starting 
point for discussion and development.
The U.S. DoD (OASD/NII) Command and Control 
Research Program (CCRP) has sponsored the design and 
development of a software environment for conducting 
human-in-the-loop experiments focused on information- 
and social-domain phenomena. This experiment has come to 
be know as the ELICIT Experiment. Over the course of 
several Project Albert International Workshops, EBR has 
strived to create and improve a simulation version of the 
experiment. During this week, Ms. Danielle Martin and Mr. 
Henk Jansen worked together to study how an 
organization’s structure impacts a groups ability to share 
information in order to solve a simple cognitive task.
In the scenario participants received information about a 
future attack.  The information is parsed into four question 
categories and the participant’s mission is to gain sufficient 
knowledge related to each topic to solve the four questions.  
These information facts are periodically distributed and 
then shared via one on one interactions or website 
broadcasts. The network’s objective is to solve the four task 
questions by combining and sharing the set of information 
facts.  Participant actions are constrained by the network 
structure. Any given participant’s awareness depends on 
what combination of facts they have seen.
Analysis Summary
Of all the variables farmed, a participant’s tendency to 
collaborate up the hierarchy chain instead of with peers had 
the greatest impact on solution time. Second to collaborative 
probability, a participant’s probability to post information to 
a website was an important factor in decreasing the 
performance of the Hierarchical Organization. Surprisingly, 
the Edge Organization was not significantly affected by the 
network’s connectivity and the number of facts that could 
be gleaned from the website each time step. Ultimately it is 
important to note that the Edge network solves the task 
quicker than the Hierarchical network. 
Figure 1 – Statistical Summary
It is important to note that each scenario was varied 
across eight different design points (varying parameters) for 
thirty replications. A few outliers are present in the data and 
more design points are required for more complete analysis. 
Further analysis in expected. 
Through data farming, we are able to expand our 
exploration of the experimental factors postulated to 
influence the information sharing and shared awareness-
building processes. 
Interested in evaluating the utility of the replications of 
processes and information for future work, we intend to 
utilize these insights and continued data farming results to 
better focus the evolution and testing of live experiment. For 
this reason, we plan to continue to refine and analyze the 
model to more accurately reflect the information facts and 
the actions performed by the experiment subjects. 
The two efforts compliment one another, informing the 
development and execution of associated human 
experiments, and leveraging information and data from 
ongoing experiments. We hope this will assist in achieving 
our future goal to create a hybrid experimental 
environment, in which some players would be humans 
while others would be software participants.
Additional details on the ELICIT Experiment can be 
found at: http://www.dodccrp.org/html2/parity.html.  
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